E.coli cell-cycle regulation by bacteriophage lambda.
We re-examined the old but surprising claim of Kourilsky and Knapp that transient expression of genes located downstream of the p(L) promoter of bacteriophage lambda can induce cell-cycle synchrony in a population of Escherichia coli cells. Although we were unable to reproduce a lasting synchrony, a cessation of division, followed by one or two fairly synchronous cell divisions was observed. This line up of the cell cycle was found to be due to two genetically separable events: a temporary block of cell division and, at the same time, a block to the initiation of new rounds of DNA replication. These blocks then release after about one mass doubling so that chromosome replication and cell division occur during a short time interval in all the cells in the population. The cell division block is a result of the transient expression of the lambda kil gene. The block to initiation of DNA replication requires a region that we term bin (blocks initiation) immediately upstream of the xis gene. The region consists of ea22 and ea8.5 and two small open reading frames (ORFs) that flank them. Deletion-substitution mutagenesis suggests that all four ORFs may be required for the initiation block. The ability of the phage to modify two aspects of the host cell cycle presumably reflects a stratagem that provides the phage with an advantage for lysogeny or lytic growth.